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Requirements for Microarray Analysis

• Acquire and format microarray data

• Filter

• Normalize

• Cluster/Classify

• Examine clusters for insights into pathophysiology



Gene Annotation Sources

Gene Ontology
Functional Annotation

GenBank
Accession Number

UniGene
UniGene Cluster ID

EST Expression Data

LocusLink
Locus ID

Chromosomal Position

OMIM
Link to Disease

PubMed
Links to Literature

HomoloGene
Orthologous Genes

Microarray
Spot ID

RefSeq
Sequence + Annotation

Protein Domains
SNPs
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Gene Annotation:  CHIPDB

• Model:  Data Warehouse & Link Integration
• Oracle 9i Database- CHIPDB
• Java Application- 16,478 lines of code
• Features

– Automated weekly updates of UniGene, LocusLink, 
HomoloGene, dbSTS, dbSNP, OMIM, Gene Ontology, and 
PubMed

– Automated annotation of Affymetrix probesets from 55 chip 
types representing human, mouse, rat, fly, and yeast genes

– Automated cross-species orthologous probeset linkage
– Chip level security



Function Express:  Use Cases

• View expression of all genes that are transcription 
factors or all genes on chromosome 1

• View expression of selected genes across 
experiments conducted in different species

• View literature-based gene networks



• C++ Windows Application- 27,063 lines of code
• Features

– Real time acquisition of gene annotation- Data 
Warehousing & Link Integration Models

– Raw/Transformed data plotting
– View expression of probesets in context of annotation
– View expression of orthologous probesets in other 

experiments
– Literature-based gene networks- Biological Process 

prediction

Function Express:  Description & Features



Function Express:  Log in & Auto Update



Function Express:  File Menu



Creating and Opening Virtual Experiments



Function Express:  Overview



Function Express:  Gene Info Spreadsheet



Function Express:  Filters



Function Express:  Analysis Tools



Function Express:  Viewers Menu



• Selected spot or probe
– View data in a spreadsheet
– View expression in a graph
– Gene name/symbol
– Identifiers
– Chromosomal position
– Functional categorization
– Expression pattern in ESTs
– Links to diseases
– Literature references

Single Probe:  Available Viewers



• Cluster
– Heat Map and Dendrograms

– Functional categorization

– Literature references

– Expression in other experiments

– Expression in chromosomal context

Gene Info Probes:  Available Viewers



Future Directions

• Incorporate additional analysis algorithms
– Analysis services on caBIG

• Analyze promoters of co-regulated gene clusters

• Examine results in the context of pathway and interaction 
databases
– Annotation services on caBIG

Co-clustered genes

Retrieve masked promoters

Make alignments and determine 
conserved regions

Search for conserved, overrepresented, 
known transcription factor binding sites

Search for conserved, overrepresented 
novel motifs

Search for conserved modules of 
regulatory elements


